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FIG. 3A 




IN CASE OF BD (WHEN BLUE WAVELENGTH IS USED) 



FIG. 3B 
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-1st-ORDER LIGHT: 26% 
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Oth-ORDER LIGHT: 41% 22 
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+1st-ORDER UGHT: 26% 



IN CASE OF DVD (WHEN RED WAVELENGTH IS USED) 



FIG. 3C ^ 
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IN CASE OF CD (WHEN INFRARED WAVELENGTH IS USED) 



V 



' DOCKET NO.: 8048-1187 " * . - ■ e 

Inventor: Masakazu OGASAWARA et al. 
Filing Date: September 21 , 2006 
Title: OPTICAL PICKUP 



3/21 



FIG. 4A 




DIFFRACTION EFFICIENCY [%] GRATING DEPTH 

Oth-ORDER ± 1 st-ORDER D r , 1 

LIGHT LIGHT LAJ 

BLUE(405nm) 100 0 3 

RED (660nm) 41 26 1.89 

INFRARED (780nm) 3 41 1.60 
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n405 : 1.619 
n660 : 1.580 
n780 : 1.574 



405nm Oth-ORDER LIGHT 
660nm Oth-ORDER LIGHT 
780nm Oth-ORDER LIGHT 
405nm 1 st-ORDER LIGHT 
660nm 1 st-ORDER LIGHT 
780nm 1 st-ORDER LIGHT 



DOCKET NO.: 8048-1187 

Inventor: masakazu OGASAWARA et al. 
Filing Date: September 21 , 2006 
TrTLE: OPTICAL PICKUP 



5/21 



30b 



HOLOGRAM AREA A 
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FIG. 6 




r = APERTURE DIAMETER * 0.7 



Ist-ORDER LIGHT 
IN AREA A 
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FIG. 7 
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Oth-ORDER LIGHT 
IN AREAS A AND B 



1st-ORDER LIGHT 
IN AREA B 



Focus Error=(A1+A3)-(A2+A4) 
RF = A1+A2+A3+A4 

SPHERICAL ABERRATION = (B1+B3) - (B2+B4) 
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FIG. 9 
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FIG. 10A 



LIGHT BEAM 
IN AREA A 
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LIGHT BEAM 
IN AREA B 





BLUE WAVELENGTH 
Oth-ORDER LIGHT: 90% 

BLUE WAVELENGTH 
1st-ORDER LIGHT: 5% 



IN CASE OF BD (WHEN BLUE WAVELENGTH IS USED) 
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FIG. 10B 



22b 



21 30b 





RED WAVELENGTH 
Oth-ORDER LIGHT: 93% 



IN CASE OF DVD (WHEN RED WAVELENGTH IS USED) 



FIG. 10C 



22a 



22b 




21 30b 




INFRARED WAVELENGTH 
Ist-ORDER LIGHT: 62% 



IN CASE OF CD (WHEN INFRARED WAVELENGTH IS USED) 
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FIG. 1 1 



30b 




DIFFRACTION EFFICIENCY [%] GRATING DEPTH 

Oth-ORDER LIGHT 1 st-ORDER LIGHT D [ A ] 

BLUE(405nm) 90 5 14.1 

RED (660nm) 93 3 8.1 

INFRARED (780nm) 4 62 6.8 
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FIG. 13A 



LIGHT BEAM 
IN AREA A 

LIGHT BEAM 
IN AREA B 



LIGHT BEAM 
IN AREA B 
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BLUE WAVELENGTH 
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IN CASE OF BD (WHEN BLUE WAVELENGTH IS USED) 



21 30c 



FIG. 13B 




IN CASE OF DVD (WHEN RED WAVELENGTH IS USED) 



• INFRARED WAVELENGTH 
-1 st-ORDER UGHT 



FIG. 13C 




IN CASE OF CD (WHEN INFRARED WAVELENGTH IS USED) 
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FIG. 14 
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LIGHT BEAM 
IN AREA A 



BLUE WAVELENGTH 
-tst-ORDER LIGHT 



FIG. 1 6A 



LIGHT BEAM 
IN AREA B 
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LIGHT BEAM 
IN AREA B 
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IN AREA A 




BLUE WAVELENGTH 
-Ist-ORDER LIGHT 

BLUE WAVELENGTH 
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BLUE WAVELENGTH 
+1st-ORDER LIGHT: 5% 
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IN CASE OF BD (WHEN BLUE WAVELENGTH IS USED) 



FIG. 16B 
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RED WAVELENGTH 
-Ist-ORDER UGHT 

RED WAVELENGTH 
-Ist-ORDER UGHT 

RED WAVELENGTH 
Oth-ORDER LIGHT: 21% 




RED WAVELENGTH 
+tst-ORDER UGHT 



RED WAVELENGTH 
+1st-ORDER UGHT 



IN CASE OF DVD (WHEN RED WAVELENGTH IS USED) 



FIG. 16C 
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INFRARED WAVELENGTH 
-1 st-ORDER UGHT 

INFRARED WAVELENGTH 
+1st-ORDER LIGHT: 41% 




IN CASE OF CD (WHEN INFRARED WAVELENGTH IS USED) 
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FIG. 17 

30d 



DIFFRACTION EFFICIENCY [%] 

Oth-ORDER ± 1st-ORDER GRATING DEPTH 

LIGHT LIGHT D[A] 

BLUE(405nm) 84 5 1.1 

RED (660nm) 21 33 0.66 

INFRARED (780nm) 2 41 0.55 
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IN CASE OF BD (WHEN BLUE WAVELENGTH IS USED) 

FOCUS ERROR = (B1+B3) - (B2+B4) : ASTIGMATISM METHOD 



FIG. 20A 




IN CASE OF DVD (WHEN RED WAVELENGTH IS USED) 
FOCUS ERROR = (A1+A3+C2) - (A2+C1+C3) : DIFFERENTIAL SPOT 

SIZE METHOD 



FIG. 20B 
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INFRARED WAVELENGTH 
-Ist-ORDER UGHT: 41% 
(NOT USED) 
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INFRARED WAVELENGTH 
+1st-ORDER UGHT: 41% 
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IN CASE OF CD (WHEN INFRARED WAVELENGTH IS USED) 
FOCUS ERROR = (B1+B3) - (B2+B4) : ASTIGMATISM 

METHOD 



FIG. 20C 
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FIG. 21 
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